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This data set has been restored. The originsl tapes were 1688 BRI,
binary. 9-track. The tapes wers craated on the 3&68 camputer.

The DR and IS tape is 9-track. binary and is multi—filed. The R
tape is = 3480 cartridge and the 5 tape is 5250 BFI.

The DR. 6. and DI numbers along with the time spans are given as

follows:
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D-14E335 BiF-178 BEIS1L/87 BE/BaAsET
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-1 4337 2384 BIF2L/47 B3/ 28767
0~1 66838 305484 g4 /84867 Ba 3B/ 57
[i~16637 487584 84718567 L
Li—1 &E37 =SRS-587 A4 /17 ET B8/ 287467
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143314 ER 4500 BSA13/687 AR/ 2BFET
D-14#31 1EmE—1 1@ @S 28/ 67 AR/ 27767
D-1&E24 11@1~1282 @S5/28/67 &/ BILET
1675 IZ@I-1300 QLN &7 BE/1Z/6T

LREZ798 Loaz798 O~14626 1—-157 A6/ 2/67 BEIZEIET
L1 &E27 158264 2OSER 6T G/ 2967
-1 46828 ZHE~3bb AL/ 29767 B7/e5/67
-1 5989 IRT~44F W7/ BES BT GB7/Y2/67
~15998 A7E~ETF7 A7V 2/ &7 @7/19/67
[i~15%951 578484 AT &ET GR/PLIAT
[-15984 &R5-789 BB/ 6T B8/ a8/s/s7
D-15987 7HE-948 e /38767 H18/18/67
15988 L4178 @HEAI8/ET BR/ 26767
D—-15983 1EH7R-12687 BB/ 26767 HR/M3 67
D-15984 1238-1336 EF/E3/67 /14767

DRAZ799 [Bge799 {i~1 5985 13157 BTG58/ 67 B/ 23,87
n~-15980 158-167 IS EI BT aYs 24767
Di-15981 1468250 SIS/ 67 g/ 30/ 67
Li-15982 251351 24P/ 30/ 67 18/, 00/ 67
15977 et el datt 13588767 iB/13767
D-13978 451-549 18713767 18721767
D-1397% S7 -5 1821767 1G/ 237,867
D-15973 L&iE-761] 126767 11782767
D~15976 T&2-B63 1i782/67 11/88/67
-1 4338 B&4-9&66 11789787 11/718/867
D—1 &85 BEF-1@7T 117227467 11/72B/&7
0168358 1E72-1174 11728767 12/85/767
Li-1 &@Ba7 1175-128) 12/69/467 12712767
[-160882 12021384 12/12/487 12718/67
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D-13997
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N-159%4
D1 5995
Fi-1 5992
O~ 15993
Ti—-1 6085
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D-1&E83
D-1&1H84
D-1&EBE2
D-1&37%
D—-1&i581
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[ 1 6ET7S
[i-i&6876
16873
D-16E74
D-1 &7
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D~-1&E72
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[-1 5989
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N1 5585
L-1595&
L~15931
D—-19992
D-18953
D-13951
D~-135945
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% THIS FILE oUT GF TIME SERUENCE

FILES

1~132
1E3-2gs
Zee~-30b
BE7-4 18
4331-513
514-617
&18-718
7i9-822
BRI-R2@
F2Y-3023
t@zg~1 131

P132~12058

1—-144
125208
2Ep-311
J12-417
418-324
320630
&31-735
736-B37
8636242
S4.3-14147

1848-1152

11531255
12561357
1-12&
1E7-211
212-317
J1B-432
BAZ~THT
SEE-716
FL7-794
795-858
857238
FaF-1018
1g19-1a98
13991178
11791208
12571338
133%-1418
14191377

1578~1444

TIME SFAN

12/18/67
12725/ 67
gfl/41 /68
#1077 6R
Bi/15768
Bl 28568
BLIZ27/68
B2 B3/ 68
B2rEg/ae8
HE/ 167468
f2/23/68
RZ/2%/68
“H3/67 /68
FI/13/68
HAr2B/ 68
B3727 768
B4 /189768
Has16/68
BasE2/ a8
Bas22/68
Bar2e/68
AS/pEs 68
aor12/68
23/ 19/468
/2568
Beri@#l/ B
Bo/B8/68
B&I14/768
B&r21/768
#6297/ 68
HF B8/ 6R
#7211/ 68
@7/137468
#7710/ 68
§#7/17/68
W7 /19768
wisZ /68
B7 24768
BT 26768
@y rzZesas
B3t/ 68
agsa48 s 68

12/ 25767
12731767
@BL/a7 /68
@#r7/14/68
@Y/ze/e8
Blr27/68
B2/G3/468
B2/ / 68
H2/16/760
BL/Z3/68
@R/29/68
@387 /68
B@3/13/68
BI/28/768
BI/27 768
Be/B2/68
Ba/1&/768
Be/22/68
Bq /@968
e/ 29768
#5/ 85768
@o/12/68
@#5/19/68
Ao/ 25/ 68
gasBl /o8
L /BB /65
B&/14768
B&IELIEE
BE/28/68
@7/ 84/468
@7/89/68
@7/ 13/68
B7/14/68
B7/37/68
@7/19/68
@77/21/68
@7/23/68
B7/26/768
B7/28/46B
B7/3Bré8
Be/B4/68
a8/06/68
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D-15945
D-15946
D-15950
D-15951
D-15952
D-15953
D-15954
D-15955
D-15956
D-15957
D-15958
D-15959
D-15960
D-15975
D-15976
D-15977
D-15978
D-15979
D-15980
D-15981
D-15982
D-15983
D-15984
D-15985
D-15986
D-15987

D-15988

v

]
C-13093
C-~13094
C-13095
C-13096
C~13097
C-13098
C-13099
C-13100
C-13101
C-13102
C-13103
C-13104
C-13105
C-13106
C-13107
C-13108
C-13108
C-13110
C-13111
C-13112
C-13113
C-13114
C-13115
C-13116
C-13117
C~-13118

C-13119

FILES

159
87
80
80
80
80
80
80
80

159
78
64

125

106

102
99

119
90
10
85

102

129

149

157

107

- 160

130

TIME SPAN
7/31/68 - 8/04/68
8/04/68 - 8/06/68
7/28/68 - 7/30/68
7/21/68 - 7/23/68
7/24/68 - 7/26/68
7/26/68 - 7/28/68
7/15/68 - 7/17/68
7/17/68 - 7/19/68
7/19/68 - 7/21/68
7/04/68 - 7/09/68
7/11/68 - 7/13/68
7/13/68 - 7/14/68
6/29/68 - 7/04/68

10/26/67 .- 11/02/67
11/02/67 - 11/08/67
10/06/67 - 10/13/67
10/13/67 - 10/21/67
10/21/67 - 10/23/67
9/23/67 -~ 4/26/67
9/24/67 - 9/30/67
9/30/67 « 10/06/67
8/26/67 - 9/03/67
9/03/67 - 9/14/67
9/14/67 - 9/23/67
8/01/67 - 8/08/67
8/08/67 - 8/18/67

8/18/67

8/26/67
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D-15989
D-15990
D-15991
D-15992
D-15993
D-15994
D-15995
D-15996
D-15997
D-15998
D-15999
D-16000
b-16001
D-16002
D-16003
D-16004
D-16005
D- 16006
D-16007
D-16008
D-16024
D-16025

D-16026

D~16027

D-16028
D-16029

D-16030

14
C#

C-13120
C-13121
C-13122
C-13123
C-13124
C-13125
C-13126
C-13127
C-13128
C-13129
C-13130
C-13131
C-13132
€-13133
C-13134
C-13135
C-13136
C-13137
C-13138
C-13355
C-13356
C-13357
C-~13358
£-13359
C-13360
Aei F / u/

C-13361

FILES

103
108
107
108

99

98
103
104
101
104
105
104
103
105
102

99
105
103
107
103
102
160
160
108

102

106

TIME SPAN
7/06/67 - 7/12/67
7/12/67 - 7/19/67
7/25/67 - 8/01/67
2/23/68 - 2/29/68
2/29/68 - 3/07/68
2/09/68 - 2/16/68
2/16/68 - 2/23/68
1/20/68 - 1/27/68
1/27/68 - 2/03/68
12/03/68 - 2/09/68
1/01/68 - 1/07/68
1/07/68 -~ 1/14/68
1/14/68 - 1/20/68

12/12/67 - 12/18/67
12/18/67 - 12/25/67
12/25/67 - 12/31/67
| 11/22/67 - 11/28/67
11/28/67 - 12/05/67
12/05/67 - 12/12/67
11/09/67 - 11/10/67
5/28/67 - 6/03/67
6/02/67 - 6/12/67
6/12/67 - 6/22/67
6/22/67 - 6/29/67
6/29/67 - 7/05/67
§/13/67 - 5/20/67




b#
D-16031
D-16032
D-16033
D-16034
D- 16035
D-16036
D-16037
D-16038
D-16039
D-16040

D-16070

D-16071

D-16072 .

D-16073
D-16074
D-16075
D-16076
D-16077
D-16078
D-16079
D-16080
D-16081
D-16082
D-16083
D-16084
D-16085

D-16086

v Gt
C-13362
C-13363
C-13364
C-13365
C-13366
C-13367
C-13368
C-13369
C-13370
C-13371
C-13476
C-13477
C-13478

13979
CTT3434.
C-13480
C-13481
C-13482
C-13483
C-13484
C-13485
C-13486
C-13487
C-13488
C-13489
C-13490
C-13491

C-13492

FILES

101
103
100
106
102
105

98
105
105

92
105

106

115 -

102
106
105
103
105
105
106
102
105
167
103
106
104

104

TIME SPAN
5/20/67 - $/27/67
4/17/67 - 4/24/67
4/24/67 - 4/30/67
4/30/67 - 5/07/67
3/11/67 - 4/04/67
4/04/67 - 4/10/67
4/10/67 - 4/17/67
3/15/67 - 3/21/67
3/21/67 - 3/28/67
3/08/67 - 3/15/67
6/08/68 - 6/14/68
6/14/68 - 6/21/68
6/21/68 - 6/28/68
5/25/68 - 6/01/68
6/01/68 - 6/08/68
5/12/68 - 5/19/68
5/19/68 - 5/25/68
4/29/68 - 5/05/68
5/05/68 - 5/12/68
4/16/68 - 4/22/68
4/22/68 - 4/29/68
4/02/68 - 4/09/68
4/09/68 - 4/16/68
3/20/68 - 3/27/68
3/27/68 - 4/02/68
3/07/68 - 3/13/68

3/13/68

3/26/68
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INSTRUMENTS

1.3 to 3.1L LiF Bragg Spectrometer (Also referred to as one-half of a

double spectrometer, Two single spectrometers shared the same drive

| mechanism, The other half of the double spectrometer did not function

properly).

The LiF crystal has a 2d spacing of 4,078 and a rocking curve with
FWHM of about 16 arc minutes. |

MbnqchrOmatic radiation 1s reflected from a crystal over a fiﬁite
range of angles about the Bragg angle. This rénge of angles is extremely
small (seconds of arc) for many crystals. This range of angles (often
called tﬁe rocking curve) has been incredsed by mechanical abrasion to
produce a mosaic crystal. |

The crystal was rotated‘by 0.1416° per step from 12° to 45°, The
detector was rotated at ;2832° per step. Stepping occurred during data
readout. Data was usually accumulated over 0.58 sec and readout every
0.64 sec.

6 to 25k XAP Bragg Spectrometer (Also referred to as single spectrometer),

The KAP crystal has a 2d spacing of 26.644 and a rocking curve with
FWHM that varied from 1 arc min near 6} to about 4 arc min near 201.
The crystal was rotated by 0.1110° per step from 12° to 72°. The detector
was rotated by 0,2220° per step. Stepping occurred during data readout,
Data was usually accumulated over 0.62 sec and readout évery 0.64 sec.

Grating Spectrometer.

The exit slit before the detector was 28 microns wide and 2 cm high.
The exit slit and detector were moved in constant steps along the Rowland

circle. Stepping occurred during readout. Data was usually accumulated

over 0.28 sec and readout every 0.32 sec.
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EUV AND X-RAY SPECTROMETERS
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INTRODUCTION

050-3 was lauﬁched on March 7, 1967 into a near circular orbit with
apogee of 570 km, perigee of 549 km, inclination of 32.3 degrees, and a
period of 96 minutes,

The XUV spectrometers and ion chambers described here were pointed
within 1 arc min of the centér of the sun and viewed the entire solar
disk and the inner corona. :

The instrumentation (see Figure 1) wed consists of two uncollimated
single crystal Bragg spectrometers, a grazing incidence grating spectro-
meter and a broad-band (0.5A - 8A&) X-ray ionization chamber, The region
from 1.3k to 3.14 is spectrally dispersed byfmeans of a LiF analysing
crystal. The radiation diffracted by the crystal is observed with a con-
ventional photomultiplier using a 5-mil Be filter and a Nal conversion
phosphor. The spectral resélution of the system is 0.01A at 2.08. A
similar crystal spectrometer using a KAP (Potassium Acid Phth#late)
crystal analyses radiation in the region from 64 to 251, This radiation
is detected by a Bendix magnetic electron muitiplier which is shielded
from unwanted ultraviolet radiation reflected from the crystal by a 2
micron thick filter of polypropylene overcoated with 20008 of aluminum.
The resolution of this system is 0.054 at 104,

The grating spectrometer was used‘to study radiation of longer wave-
lengths, It uses an original grating ruled in gold (576 lines/mm) on a
blank having a one-meter radius of curvature. Incbming radiation passes
through an entrance slit having a width of 28 microns, a height of 2 cm
andlis incident on the grating at an angle of 88°, The diffracted radia-

tions are focussed on the Rowland circle, there to be sensed by a moving
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exit slit-detector mechanism which is moved alqng an arc defining the
Rowland circle by means of a stepper notqr. Motion along this arc cor-
responds to a spectral scan from 20} to 400A. Spectral resolution is
0.64 over this range, Two operatipnal modes are available. Either the
entire spectrum from 204 to 400} can be scanned once every 32 min or 16
min (2 scan rates available) or six preselected intervals of the spectrum,
each 4} wide, can be scanned with a cycle time of 3 min. The six inter-
vals were chosen to inclﬁde emission lines of highly ionized fron and
-also the Lyo (1s-2p transition at 304k) aﬁd LyB(1s-3p transition at 2564)
lines of jonized helium. The grating spectrometer as well as each of
the crystal spectrometers is sensitive to radiation from the entire solar
disk and inner corona. In the casé of the crystal spectrometers the out-
put for any orientation of the crystal represents a convolution of the
spectral and spatial properties of the‘sourCE. Strong emission lines are
sufficiently well separated.in wavelength and the size of active regions
and X-ray burst events are sufficiently small so that this convolution
does not introduce added complexity in the intérpretation of the spectrum
of a solar X-ray burst.

Scientific results of the observations can be consfﬁered as falling
into two categories:

(a) Observation of the line emission spectrum associated with solar
X-ray bursts.

(b) Observations of the time-histories in selected emission lines
during solar X-ray bursts wiﬁh sufficient temporal resolution to permit
comparison with other phendmena such as radio outbursts which may be

assoclated with the event,
'

L
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INSTRUMENTS

1.3 to 3.1} LiF Bragg Spectrometer (Also referred to as one-half of a

[

double spectrometer, Tﬁe other half of the double spectrometer did not
function properly). |

The LiF crystal has a 2d spacing.of 4.074 and a rocking curve with
FWHM of about 16 arc minutes.

Monochromatic radiationlis réflected from a crystal over a finite
range of angles about the Bragg angle. This range of angles is extremely
small (seconds of are) for many crystals. This rénge of angles (often
called the rocking curve) has been increased by mechanical abrasion to
produce a mosaic crystal.

The crystal was rotated by 0.14160 per step from 12° to 45°. The
detector was rotated at ,2832° per step. Stepping occurred during data
readout. Data was usually accumulated over 0.58 sec and readout every
0.64 sec.

6 to 251 xap Bragg Spectrometer (Also referred to as single spectrometer).

The KAP crystal has a 2d.spacing of 26.644 and a rocking curve with
FWHM that varied from 1 arc min near GL to about 4 arc min near 20A.
The crystal was rotated by 0.1110° per step from 12° to 72°, The detector
was rotated by 0.2220° per step. Stepping occurred during data readout,
Data was usually accumulated over 0.62 sec and readout every 0.64 sec.

Grating Spectrometer.

The exit slit before the detector was 28 microns wide and 2 em high.
The exit slit and detector were moved in constant steps along the Rowland

circle. Stepping occurred during readout. Data was usually accumulated

over 0.28 sec and readout every 0.32 sec.
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.5 to 8A Ion Chamber.

Two lon chambers with 0.005" Beryllium entrance windows and filled
with Xenon gas at 1 atmosphere pressure measuré the solar flux over a
narrow wavelength rangé. Window absorption at long A and gas absorption
at short A determine the wavelength range, Each-ion chamber consists of
a plated shell and a central wire that is the ion collector. The
effective area of the Be windows is 1.0 cmzl The outputs of the chambers
are connected and fed into an eiectroﬁeter. ‘The digitized output is read-

out every 0.64 seconds, (See White, 1964; Young and Stober, 1966). The

second reference has an efficiency curve.

Spectral Scan Modes,

Each instrument is designed to respond to a set of pre-determined
programs under the control of the ground command.

The grating spectrometer program is as follows: 25-400 Angstroms,
three modes of operatiom.

Mode 1 will consist of a travel from 400-25 Angstroms at one step
per 0.01 seconds, except for the travel of the six segment areas cohsisting
of 64 steps where the speed will be one step at 0.32 seconds. The re-
trace in this mode will consist of a maximum speed scan that is 0.01
seconds per step. In this mode, the instrument reverses travel and re-
turns to the long wavelength end_immediately after scanning the sixth
segment, e

Mode 2 will consist of a trace and retrﬁée, each having a period of

16,384 minutes, where the speed will be two steps every 0.32 seconds.
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Mode 3 will consist of a slow scan from 25-400 Angstroms at one step
per 0.32 seconds in 32.768 minutes'and a retrace at one step per 0.01
seconds, except for the traveilof six segment areas consisting of 64
steps each where the speed will be one step per 0.32 seconds, as 1ﬁ Mode 1.

Data readout is inhibited during the fast scans (0.0l seconds per
step).

Total number of stépé for the grating spectrometer will be 6,144
Vapproximately.

The double spectrometer program is as follows: 1 to 2.5 Angstroms
and 2.5 to 6.4 Angstroms, Three modes of oper#tion:

Mode 1 will consist of a scan in 2.73 minutes and a retrace in the
same time, where the speed will be one step every 0.64 seconds.

Mode 2 will consist of a scan in 16,38 minutes and a retrace in the
same time, where the speed will be one step every 3.84 seéonds.

Mode 3 will consist of a scan in 32.76 minutes and a retrace in the
same time, where the speed will be one step every 7.68 seconds,

The total number of steps will be 256 approximately,

The single spectrometer program is as follows: 6.4 to 25 Angstroms;
two modes of operation.

Mode 1 will consist of a trace in 5.46 minutes and a retrace in the
same time, where the speed will be one step every 0.64 seconds.

Mode 2 will consist of a scan in 21.84 minutes and a retrace in the
same time, where the speed will be one step every 2.56 seconds.

The total number of steps'will be 512 approximately.




Stationary Mode.

To study time variations of spectral 11nes; each of the above spec-
trometers may be set to remain at some preselected step. Readout and
data accumulation times remained the same as those giﬁen above.

Preselection of a step for a particulaf line was relatively simple
for the grating spectrometer since there was relatively little change in
the step location of lines with position on the solar disk.

However, with the crystal spectrometers, preselection required com-
pensation for the location of sources on the solar disk, Spectral studies,
the identification of strong lines, and their relative variations with
time and location on the solar disk assisted in making the necessary

adjustments.

CALIBRATION

Grating Spectrometer

The wavelengths that corresponds to spectrometer settings may be
obtained through the location of prominént EIV lines and the grating.
equation,

The sensitivity of the spectrometer may be obtained by using the
results of Chapman and Neupert (1974). In this study, line intensities
are given as a function of 2800 MHz radio flux.

Ion Chambers

In the calibration of £he ion chambers, total absorption in the gas
is assumed for 0.5 to 84 éhotons and 22 ev per ion pair formed is used.
The outputs of the two chambers are fed into a single high imﬁedance

electrometer. A current sensor selects one of &4 ranges, A, B, C, D,
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of the electrometer. The current in any selected range is converted from

analog to digital and both the range and digital current value are read-

out every 0.64 sec. Conversions of range and digital current value to

fluxes are given in the Data Section,

6 to 25% KAP Bragg Spectrometer,

The wavelength and sensitivity calibrations for a similar instrument

on 0S0-5 are described in Neupert et al (1973). Both may be used for the

KAP spectrometer on 0S0-3. The following differences between the instru-

ments may be noted.

1,

Stepping increments and the basic time between steps of the 050-5

instrument were half that of the 080-3 instrument. Possible

resolution of the 050-5 instrument was better but the scanning

- rate was the same.

The photocathode of the 0S0-5 detector had a Cs-I coating while
that of 050-3 did not. The efficiency but probably not the re-
lative spectral effiéiency of the 0S0-5 detector was probably
higher by about 1.5 times.

The 0S0-3 detector had a filter that consisted of a 2 micron
thick sheet of polypropylene that ﬁaa co;ted with 20004 of
aluminum., The 0S0-5 detector had a filter of 1 micron poly-
propylene that was coated with 1500A of aluminum. On
0S0-5 only, a similar filter was ﬁlaced before the entrance
window of the spectrometer, The small difference in transmission
had little effect on the efficiencies of the instruments. How-

ever, the entrance filter of the 050-5 instrument greatly reduced
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the scattered UV background. This occurred for all wavelengths
of the spectrometer but was very pronounced at the shorter wave-

lengths. (See Neupert et al, 1969 and Neupert et al. 1973).

1.3 to 3.1k LiF Bragg Spectrometer.

For wavelength studies, see Neupert et al,, 1967, Neupert et al.
1969, and Neupert et al. 1973. Abpendiﬁ I gives the result of a study of
the sensitivity of the detector.

Time Variations in Sensitivities,

The ionization chamber gave no indication of changes in sensitivity

throughout the life of 0S0-3. 1Its readings may be used to obtain approxi-

mate changes in sensitivities of the detectors of the two crystal spectro-

meters, The 10.7 cm solar radio flux and the results of Chapman and
Neupert (1974) ma& be useful in obtaining changes in the sensitivity of
the grating spectrometer.

The grating and LiF spectrometers gave useful data for about 9
months before severe deterioration of their detectors, The useful life
of the KAP spectrometer waé about 6 months;

Background

Charged particle backgroundé due to cosmic rays for all 1ns;ruments
were very small, During-oécasional traversals of the radiation belts,
charged particle background levels became large. Spectral scans and com=
parisons of variations in ion chamber currents and line radiation are
useful in determining background levels. The examination of counts during
prior and subsequent o;bita are useful indiéators of radiation belt pass-~

age since these occur about an orbital period apart. The non-occurrence

KAl




-10 -
of events on the sun (Solar Geophysical Data) with temporal variations
in ion chamber currents or counting rates is usually an indicatfon of

radiation belt traversal.




- 11 =

REFERENCES

Chapman, R. D. and Néupert; W. M.: 1964, J. Geophys. Res. 78.
Neupert, W. M., Gates, W., Swartz, M., and Yoﬁﬁg, R.: 1967, Astrophys,
J., 149, L79.
Neupert, W. M., White, W. A., Gates, W. J., Swartz, M., and Young, R. M.:
1969, Solar Phys., 6, 183.
Neupert, W. M., Swartz, M., and Kastner, S. 0.: 1973, Solar Phys., 31,
171. | |

white, W. A.: 1964, Space Research IV, 771.

Young, R. M. and Stober, A. K.: 1966, NASA Technical Note, NASA TN D-3169.




APPENDIX I -12 -
INTENSITY CALIBRATION OF THE LiF(1-31) CRYSTAL SPECTROMETER ABOARD 0S0-3

By
K. J. H. Phillips

The intensity calibration of the 050-3 GSFC 1-3i LiF crystal spectro-
meter was needed for est#bliéhing line and continuum fluxes during solar
flares. From the fluxes at five locations over the entire 1-3} wave-
length range to.which the instrument is semsitive and well clear of the
prominent Fe-line feature at 1,85 - 1.931,.we determined values for tem-
perature and emission measure (I-Ne2 dv) for hot, flare-produced plasmas
(see Phillips, Neupert and Thomas, 1973). In addition, the flux of the
1.9 1ine féature itself was found. For these six locations, values for
the crystal-detector combination's efficiency, effective area, energy
width of a step and count acceptance tiﬁe were needed to convert counts

per count-acceptance time to photons em? 871 kev~l,

Let H(A) = (photons cm'2 s'l-kev'l) per count in a count-accept. period.
Then
. h®
HQ) = 700 R AQ\) AE(A) At
where:

TN(A) = detector efficiency

R(A) = integrated reflectivity coeff, of crystal (rad)
A(A) = effective area (cmz) |
AE(\) = energy width (keV) of a qpectrometer step
At = count-acceptance time(s).

A8 = angle corresponding to a spectrometer step (rads)

[A0/At is sometimes called w, the scanning rate by various authors.]




n: -

R(A): -
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The detector is a Nai(Tﬁ) scintillaetor with a 5-mil-thick Be
window, The detecting efficiency of the Nal crystal is practically
100% for 1-34 photons, while the transmission of the Be window is
exp(-ppd) where p = mass absbrption coeff. for Be and d = Tgﬁﬁ x
2.54 cm, the window thickness, Values for u were taken from Cooke
and Stewardson (1964) and are plotted in Figure 1. These values
are very similar to those giyen in the International Tables for
X-Ray Crystallography (1962), and not mofe than 157 different

from the results of Henke et al (1967) and Biggs (1963).

The integrated reflectivity of the LiF crystal was calculated using
the kinematic theofy of crystal diffraction as described in (e.g.)
Guinier (1963). We chose the "ideally 1ﬁperfect crystal" case,

corresponding to maximum disarray of diffracting elements. This

glves

1 + cos? 20 1
2 sin 20 200 P)4F

R(A) =F -

where 9 is the Bragg angle corresponding to first-order diffraction

of wavelength A(A=2d sin 9), (up) = mass absorption coefficient

LiF
% density for Lithium fluoride and F a factor related to the
crystal form factor and the diffracting element volume. Values
for (u.p)LiF were taken froﬁ the International Tables fbr X-Ray
Crystallography, The calculation agrees with that of Meekins et
al (1968). This curve was calculated as a function of \(and
therefore 9). The factor F was not calculated since it depends

on the particular parameters of the crystal in question. Rather,

we compared the relative value of the R(A) curve until we obtained

TRy OreT

I



T e SRR T -

AQ\):

AE(L)
At

49

- 14 -
reasonable agreement withApoints measured by Sterk et al (1972).
These measured points and the calculated curve are shown in
Figure 2.

- For wavelengths < 1.954, the area of the diffracted beam was less
than the detector window, so that thé effective area is wave-
length-sensitive for A < 1.94k. The wavelength dependence is
the same as for 0S0-5's LiF detector (see Saba (1972) for a plot
of AQ\)). |
is the spectrometer step size measured in energy units (keV, say).
is the count-acceptance time = 0.648 - 3 x time for readout of
scalers = 0.64 - 0.06 = 0.58s.

- Angle corresponding to a spectrometer step = .00251 rads.
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OPERATIONS

From launch on March 7, 1967 until about Mafch 12, 1967, no useful
data was collected because of spacecraft checkout.

For about 1 month-after ﬁarch 12, 1967, spectral scans were emphasized.

Thereafter, line monitoring was emphagized with gpectral scans taken
about once a week.

Listed below are the commands that were used. Following this in
chronological order are the commands that were issued.

Following this is a list of times of activity during which significant
changes in ion current due to x-rays occurred.

Commands

Command #48 - This command actuates Mode 1 of the grating spectrometer.

Command #49 - This command actuates Mode 2 of the grating spectrometer.
Command #50 - This command actuates Mode 3 of the grating spectrometer,
Comnand #51 - This command returns the grating spectrometer to its

long wavelength limit from whatever position the spec-

trometer may be in by the shortest pogsible route (0.01

second per step reﬁerse). Upon reaching the howe posi-
tion, the spectrometer will stop and await the next
ground command.

Command #52 - This commend returns the grating spectrometer to its
short wavelength 1imit from whatever position the spec-

trometer may be in by the shortest possible route (0.01

second per step forward). Upon reaching the home posi-

tion, the spectrometer will stop and await the next

ground command.
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Command #53 - This command stdps the grating spectrometer immediately

upon receipt in whatever position it may be and turns

on the high voltage.

On receipt of a command (except commands 5 and 6) while

traveling in any mode, the grating spectrometer will

jmmediately act on the new command but will continue

traveling in the game direction as it was before the

command was tfansmitted.

When it is desired to set the grating spectrometer on

a given spectral line, the procedure is to transmit a

Command 4, then allow sufficient time for a complete

retrace of the spectrometer in the fastest mode (61.44

seconds). After this period has elapsed, a command 5

is transmitted synchroneously with the start of a

clock; this starts the spectrometer forward. Having

calculated the necessary time elapse to complete the

number of steps required to reach the desired line,

Cowmand 6 is transmitted at the expiration of this

time
Command #54 - This
Command #55 - This
Command #56 - This
Command #57 - This

Command #58 - This

and the
command
command
command
command.

comnand

spectrometer will stop
actuates Mode i of the
actuates Mode 2 of the
actuates Mode 3 of the
actuates Mode 1 of the

actuates Mode 2 of the

on the
double
double
double
single

single

line position.
spectrometer.
spectrometer.
spectrometer.
spectrometer.

spectrometer.

TERETETE
Yt ]




Command #59 -

Command #60 -

Command #61 -

Command #62 -

Command #63 -

-opg;-
Flare ready, Modes-"off".l This command effectively
cancels Commands 60, 61, and 62. While this command
is stﬁfed, the spectrometers will not respond to &
flare'inﬁication from‘the iﬁn chamber electronics.
This comnand 1is ready‘flaré, Mode "on" for the grating
spectrometer. _Thi; command is stored by the command
memory and upon receipt'ofla flare signal from the ion
chamber electrénics, it will automatically put the
grating spectrometer 1nto.Mode 1.
This command is ready.flare, Mode "on" for the double
spectrometer, This commapd 1s stored by the command
memory and upon receipt'of a flare signal from the fon
chamber electronics, it will automatically put the
double spectfémeter into Mode 1.
This command is ready flare, Mode "on" for the single
spectrometér. This command is stored by the command
memory and upon receipt of a flare signal from the ion
chamber electronics, it will automatically put the
single specprome;er into Mode 1.
The purpose of Commands 60.through 62 is to modify the
ground commands stored in the command memory automati-
cally in quick respongse to a solar flare. Command 39
inhibits this éperation.
This command stops thg sinéle spectrometef immediately
upon receipt in whatever position it may be and turns

on the high vdltage.
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Command #64 - This command stops the dOupie spectrometer immediately | ”f\i
upon receipt inlwhatever poaition.it may be and turns . T

on the high voltage.
Command #92 - This commnnd operates on all three spectrometers in i
the follawing manner: It commands the grating spectro- A

meter to Mode 3; the double spectrometer to Mode 3; and

-the singie spéctrometer'td Mode 2.

A single known as the "playback gate" is received from

the satellite electronics‘dnring the time that the tape .;i
recorder_rs playinglback‘ddra to the ground station via 'l%
the transmitter. At this time, no telemetry readout %?
from the instrument package is.possible, since both %:w
the tape recorder and ‘the real-time transmitter are %

employed in this operation._ During the period of the ‘ i
“playback gate," all spectrometers are immediately . |
stopped in whatever position they may be and data read- ??

out 18 1nn1bited. (This is done to conserve power and
to preserve continuity of data.) When the ”playback
gate" goes down, all'operatinns are resumed where they
left off except in the instancelwhere a change in
command has been received by the command memory during
this period when the" appropriate instrument would re-
spond to- the new instructions.

Command #93 - All high voltage off, squib fired.

Command #94 - High voltage applie_d on double spectrometer.
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0S0-3 DATA - FORMAT FOR EXPERIMENTER #23 DATA TAPES

I. Introduction

The 0S0-3 experimenter data tapes were originally produced 5y the
Information Processing Division in 7-track, 800 BPI format. For Experi-
ment #23 (Dr. Neupe:t; GSFC) the data was reformatted and written on 9-
track, 1600 BPI tapes. Doing so saved tape storage space (two 7-track
could be combined into one high-density 9-track tape), and the new for-_
mat made data analysis in the IBM 560 computers somewhat easier.

A Coddard document exists which describes the (general) format of
the original 7-track tapes,'and of the associated Aspect Data tapes.*
This note is intended to describe, as fully as possible, the format of

the 9-track version of the experimenter tapes.

I1I. 050-3 Telemetry Format

050-3 experiment data is transcribed in a 640 msec feadout cycle con-

sisting of 32 data words ~ this is called a main frame of data. There .

is alseo digital, wheel and sail subcommufator data read in a 48-frame

cycle; i.e., one word of each, repeated évery 48th main frame. For Exp.
#23 the data words included on fhe tape are the following (Each 'hord"'{
18l8 bits in length): I

Main Frame Words:

Words 3 & 4 - Grafing spectrometer, lst readout. (This instrument :
is sampled twicé in the readout cycle, i.e., every
320 msec:) (GR1)
Word 7 - Data housekeeping word (HSK)
* Data Processing Plan for Orbiting Solar Observatory (0SO-E). By

G. B. Shearer and John H. Schmidt (Information Processing Divisiom);
August 1966 (GSFC).
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Word 12 = Double apéctrometet—écintil1ator (DS1)
Word 14 - Double'specttometér‘- Prépértional Counter (Ds2)
Words 19 & 20- Gfating spec., 2nd readout (GR2) |
Word 24 - Single spectrometer (SSP)
Word 29 - Ion chamber (I0N)

Wheel Subcom Data:

Wheel Word 29 - Day/ﬁigﬁt Indicator’ (W29).

Sail Subcom Data: _;;{-
Sail Words 4, 5; 6 & 7 (temperaturg;data) l(Sﬁ, 85, s6, S?)
III. 0S0-3 Exp. Data Tape Format |

Data from 96 main frames is groupeé-together into one logical record.
Six logical records are combined iﬁtbléﬁé phfsical record or block. The IBM
System/360 data control block is;

DCB = (DEN=3, RECFM=VBS, LRECL#920, BLKSIZE=5524) .

These are multifile tapes, with & double file mark after the last
file of data, However, in certain caées (where a pass was unprocessable)
there may be double file marks after other data files within the tapes
(Rdﬁrto the "Table of Contents” listings).

Certain infofmation (Words 1-4) is the same on each record of a data
file, having been taken from the "heéader" record of the original 7-trackJ
tape. k

Below is a description of each item in fhe-record. Most items are
either integer half-words (16 bité)lor a single byte (8 bits) in length.
Under "Type", the symbols mean:

L*1 - 8-bit item

1*2 - Half-word (16-bit) integer




Word

10
11
12

13
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I*4 - Full word .(32-bit) integer

R*4 - 32-bit floating point

Name
NFILE
BLKNO
NREC
STAND
SATNO
(Spare)

RTIFP

FTI
DDI
NSYN1

NSYN2

DAY

NFGL

IT0
w29(1-2)
S4(1-2)
$5(1-2)
$6(1-2)
57(1-2)

Type
I*2
2,
*2
T*2
2
T#2

R*4

1%2
1*2
1*2

1%2

I*2

I*2

I*4
%2

T*2 )
)
T*2 )
)
%2 )
)
%2 )

- File no. on input tape 1, 2,...,)

-'Blbck (physical record) no.

- Record no. (1, 2...,6) within block

- Ground station no.

- - Satellite no,

.= (Not used)

- Real-time frame period (Time between main
frames, about 350 msec.

- Flag time indicator

« Dummy data indicator

- Total # of sync errors for the 96 frames.

- # of sync errors in frames having more than f

" one error each,

- Day of year

- # of groups of frames lost (between this and
the next record)

- Time of day (msec)

- Wheel subcom Word 29 (2 readings)

- Sail subcom words (temperature readings)

(sampled twice).




Word Name Type
14-61 GRI1(1-96) 12
62-85 HSK(1-96) L*1
86-109 DS1(1-96) L*1 |
- Main Frame Data Words
110-133 DS2(1-96) L*1
134-181 GR2(1-96) I¥2
182-205 SSP(1-96) L¥1

206-229 ION(1-96) L¥*1

s Nant St Nt Vst st St Y Sml N’ st gt s

IV. Data Word Formats
Most of what follows 1s described in Attachment A, to which frequent
references will be made. |
1. Housekeeping Data
The housekeeping word (HSK) is used to indicate the subframe
code status, ion chamber range, and overflow éonditions affecting the
crystal spectrometers (cf. Attachment A, pp. 10-13).
2. Grating Spectrometer
Two successive main frame words are combined to give a single
16-bit grating instrument readout; the first word (Word 3 or Word 19)
containg the high-order bits. Note the proper time order of the data
points: GRL(l) - Frame 1, Words 3-4

GR2(1) - Frame 1, Words 19-20

GR1(96) - Frame 96, Words 3-4

o GR2(96) - Frame 96, Words 19-20.
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The two highest-order bits are used to signal when the instrument
has completed a Spectfal scan and is changing direction (A, pp. 1-2, 8-9).
3. Crystal Spectrometers (SSP; psl, ps2)
a) Overflow (A, pp. 11-13) - When a reading requiring more
than eight bits occurs, data words from two successive
frames aré put together to forﬁ a l4-bit accumulator (2 bits
are used to indicate end of spectral scan), and the appro-

priate overflow bit is set in the housekeeping (HSK) word.

When overflow occurs, the low-order eight bits are read out
in the current frame and the proper overflow bit 1s set in
the next housekeeping word (i.e., HSK of the next frame).

when the overflow circuitry works properly, the next high-

order six bits are read in the corresponding data word of
the next frame. This is true, however, only for the single
spectrometer: if V) and V, denote the two successive SSP

readouts (leaving out the upper 2 bits of V2),
True Count = V; + 256 * V,

For the double spectrometer instruments the situation is a

little more complicated, due to a problem in the telemetry
logic. Again using V; and V, as the two readings, the
situation can be d;agrgqmgg'as follows:
V, even: s

Vy < 160: count's v, + 128 * V,

v, 2 160: counEH— V; +128 * W - 2)




v2 odd:

- D6 -

v < 64: count = vy +128 * (V5 + 1)

Vi 2 64: count = V; + 128 * (Vp - 1)

Note also that the proportional counter (DS2) failed to

operate properly, and measures background radiation rather

than the 2.5 - 6.4 1 it was intended to measure,.

-b) End-of-Spectral Scan Condition (A, p.8)

when a crystal spectrometer completes a spectral scan, the

overflow conditions is triggered; in the 16-bit register

thus formed, the two highest-ofder bits (i.e., two highest

bits of the second 8-bit word)‘a:e‘used to signal the di-

rectional change.’

4. TIon Chamber

The ion chamber readout can be in any one of the four amplifi-

cation ranges indicated by the range indicator bits of the housekeeping

word (A, p. 13). A linear conversion-counts to flux units can be used,

the conversion factors being determined by the scale, lLetting X=ion

chamber count, we have flux = Ky +My X,

where K; and M; are given below:

i

1

Scale
A

B

Bit Code
111
001
010

100

(109 erg a2 s'l)

Ky

. =0.0%5

-1.025
-7n15

-118.0

" 0.0189

0.215
1,95

21.8
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V. Data Quality Indicators

Referring to the above table describing the record format, the following
{ndicators have to do with data quality (Refer to the "Data Processing |
Plan" publication by Shearer and Schmidt, pp. 37-38).

1. FTI - Flag Time Indicator

If this contains a zero valge, the entire 96 frames of the record
consist of "dummy" data (i.e., "f£i11" data, or all 1's for each data word).
This can happen when data is missing for short périods of time.

2, DDI - Dummy Data Indicator

1f non-zero, indicates‘sqﬁe frames of the record contain dummy
data,

3. Sync Error Indicators (NSYN1, NSYN2)

These counters gi§e some indication of data quality: if both
are zero, no sync errors in the record. 1f NSYN2 is non-zero (multiple
syné errors in some frames), the entire record should be considered doubt-
ful data.

4. NFGL (No. of fecords'lost)

This indicates when a gap occurs in the data following the current

record.
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SOLAR SPECTROMETER 080-57 CHECKOUT

1.1 The experiment conaista of four basic instruments; a crystal spec-
trometer measuring soft x-rays in the region of 1 to 2.5.Angstroms; a
crystal spectrometer measuring soft x-rays in the region of 2.5 to 6.4
Angstroms; and the crystal spectrometer measuring soft x-rays in the
region of 6.4 to 25 Angstrpms; a gr&zing 1nc1depce grating spectrometer
measuring soft x-rays in the region of 25 to 400 Angstroms. In addition
to these four instruments, there 1s also incorporated in the experiment
two ion chambers,

Each instrument is designed to respond to a.set of pre-determined
programs under the contrel of the ground éommand.

The grating spectrometer program is as follows: 25-400 Angstroms,
three modes of operation. . V

Mode 1 will consist of a travel from ﬁoo-zs Angstroms at one step

per 0.0l seconds, except for the travel of the six segment areas con-

sisting of 64 steps where the speed will be one step at 0.32 seconds.

The retrace in this mode will consist of a maximum speed scan that is
0.01 seconds per step. In this mode, the inétrﬁment reverses travel and
returns to the long wavelength end immediately after scanning the sixth
segment.

Mode 2 will consist of a trace and retrace, each having a period
of 16.384 winutes, where the speed will be two steps every 0.32 seconds,

Mode 3 will consist of a slow scan from 25-400 Angstroms &t one
step per 0,32 seconds in 32,768 minutes and a retrace at one step per

0.01 seconds, except for the traﬁel of six segment areas consisting of

' 64 steps each where the speed will be one step per 0.32-seconds, as in

Mode 1.

4%
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pata readout is inhibited during the fast scans (0.01 seconds per
step).
Total number of steps for the grating spectrometer will be 6,1447
approximately.

The double spectrometer program is as follows: 1 to 2.5 Angstroms

and 2.5 to 6.4 Angstroms.‘ Three modes of operation:

Mode 1 will consist of a scan in 2.73 minutes and a retrace in the
same time, where the spee& will be one step every 0.64 seconds.

Mode 2 will consist of a scan in 16.38 minutes and a retrace in
the same time, where the speed will be one step every 3.84 seconds.

Mode 3 will consist of a scan in 32.76 minutes and a retrace in
the same time, where the speed will be one step every 7.68 seconds,

The total number of steps will be 256 approximately.

The single spectrometer program is as follows: 6.4 to 25 Angstroms;

two modes of operation.
gggg;_l ﬁill consist of a trace in 5.46 minutes and a retrace in
the same time, where fhe speed will be one sfeb every 0,64 seconds.
Mode 2 will consist of a scan in 21.84 minutes &nd & retrace in
the same time, where the speed will.be one step every 2.56 seconds.
The total number of steps will be 512 approximately.

1.2 The input circuit characteristics are: .

Command 1 3.3 K. ohms
Command 2 3.3 X. ohms

Command 3 3.3 K. ohms

Command 4 700 ~ ohms

&
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Command 5 - 700 . ohms
Command 6 3.3 K. ohms
Command 7 5 -K. ohms
Command 8 ‘ 5 VK. ohms
Command 9 .- 5 X. ohms
Command 10 - 5 K. ohms
Command 11 5 K. ohms
Command 12 3.3 K. ohus
.COmmand 13 1 K. ohms
Command 14 1 K. ohms
Command 15 1 K. ohms
Command 16 . 5 K. ohms .

1.7 A procedure has been devised to determine when the gfating spectro-
meter is siéhted‘on the sun by obsefving the maximum reflection from the r
zero image light trap. It is recommended'that this be donme on the polar 2
table at Boulder and, at that time, the eye blocks be afixed finally to
the instrument so as to line up the sun with the instrument fixed in this
position.

2.1 There is no second level commutation of the data words. The first

e |
W
\'\
4
!
:

‘level commutation of the allocated data words is as follows:

Word 3/4 25 to 400 Angstrom range data fi
Word 7 ‘ Housekeeping data : | 3&
Word 12 1 to 2,5 Angstrom range data ) i
Word 14 2.5 to 6;5 Angstrom raﬁge data E
Word 19/20 . 25 to 400 Angstrom range data .3
Word 24 6.5 to 25 Angstrom range data ‘
Word 29 | -~ Ion chamber data

E,. o R L B i
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2.2 Four aoalog chennels are utilized. ALl of these are furnished with
temperature probe. outouts' three being from Ball Brothers temperature ‘
probes located in various positions in the instrument and the fourth is °
located in the fon choober'elqctronice.package. This latter probe doel
not derive 1ts,aupp1y3£rom the'iS volts regulated power furnished from

the satellite. '

Rear temperatufe probe.' " . . Analog readout #2
Ceater temperature probe ' ' ~ Analog readout #3
Forward temperature probe S | ~ Analog readout #4

Ion chamber elect:onics .
temperature probe - " ‘Analog readout #1

2.3 The following sub;division of data words applies:
INSTRUMENT TRAVEL LIMIT INDICATION_V
_ Provision is made to‘telemeter_out'a coding indication whenever
one of the instruments activates a microswitch at'eithef end of its travel.
For the double'ano_siogle.spectrometere, the closing of either the

forward or reverse microswitch forces the‘aecummlator into the overflow

14-bit code conditions. Simultaneously, a two-bit code is generated,

indicating the state of the reversing relay in the spectrometer coumand

memory. This two-bit code 1s'then introduced into the 15th and 16th bit
positions of the second_transmitted word. This two-phase operation is

described later.'.Under normal'Operation when the l4-bit overflow accum-

ulator is being utilized, these bits appear as zeros, Thus an indication
of the spectrometer drive direction and microswitch actuation is generated.
It should be noted that in this instance, 1f no overflow of the 8-bit

accum:lator had occurred throughout the data acquisition cycle, the output

.
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of the amplifiers is inhibited for ome frame anyway, and the second frame
will carry a word in which thé bits from 9 through 14 are all zeros.

The grating spectrometer utilizes a éomewhat different system for
this indication, since the full.capacity of 16 bits for the double word
is utiiized for data readout. Closure of either the forward or reverse
microswitch which at the end of the next readéut gate causes an {nhibit
signal to prevent further counting aﬁd allows a pair of "nors" to intro-
duce a two-bit code, indicating the motof drive direction in the two
most significant positions of the dpuble word. When the subsequent word
readout occurs, this code will be readout into the telemetry and the |
circuit reset for normal operation.

The following examples will serve to clarify these operations:

. EXAMPLE
Double or Single Spectfometer
1. 1In case of no overflow: |
11011110 Normal readout-~8 bits
2, 1In case of overflow: |

1st. word gate 11101111

2nd. word gate 00010000 Overflow readout--16 bits
' No microswitch operation

When the microswitch is energized, the counters will "readout" as

follows:

In case of no overflow

1st. word gate 11011110
| .
2nd. word gate (microswitch is energized) éh
£
Forward mlcroswitch 10010000 EE
Reverse microswitch: - 01010000 b
: £

. R
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In case of overfloQ; the "read&ut” will be the same as above, but
some number will be indicated in the 5 th;ough 14 digits, i.e., the
fifst six digits of the second word.
Gfating Spectrometer
The gréting spectrometer accumulator "readout” for microswitch
position would be: | |

Forward

1.0 00
Reverse 01 00

00 0000000000
00 0000000000
which will follow immediately after the "readout" of the last counter
reading, | | |

Note that the‘most significant digit is readout of each half-word
first; the above examples shoﬁ most significant digit conventionally on
the left.

The single spectrometer occﬁpiee word 24; the double'spectrometer
occupies words 12 and 14,

HOUSEKEEPING DATA

The word allocated for housekeeping data is word 7. The eight bits
of this word are sub-divided into three groups or sub-words. The first
sub-word consists of two bits which are allocated to the indication of
the sub-frame state. The particular scale of twelve codes was carefully
selected. The maximum number of indications that can be derived from a
two-bit code, is, of course four; so the utility is maximized by indicating
every even frame and putting out a common code for odd frames over a
sequence of six cyclea;. This indication at least can then be easily in-
terpreted by the ground staff. Examining the indications given for three

consecutive frames (i.e., one on either side of the desired frame) will
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determine the frame seqﬁence of any frame, Although 2 somewhat sparse
indication, this should suffice wheﬁ examining the data. The two-bit
code is achieved by utilizing the (X) and the ('f) output as indicated

in the table below for the even frames; a zero output is provided for

odd frames.
Binary Word 7
_ Number X) (Y) :
Sub-Frame WXY2Z Equivalent Bit 1  Bpit 2 ?“i
12/0 0000 0 0 1 a.-é
1 1000 1 0 0 odd
2 o100 2 1 1
3 1100 3 0 0 odd
4 0110 6 - 1 0 iy
5 1110 7 . . O 0 odd I
6 0001 8 o 1 .
7 1001 9 0 0 odd
8 0101 10 1 1 :
9 1101 1 | 0 0 odd
10 0111 14 1 0
11 1111 15 0 0 odd

The next sub-word consisting of three bii:s, known as the Alpha

word, is dedicated to the indication of the overflow condition of the

single and double spectrometer'accutqulatora, Only 8 bits are available
for each of the spectromete-rs in the range 1 to 2.5, 2.5 to 6.5 and 6.5
to 25 Angstroms. An 8-bit word every 640 milliseconds is capable of re-

cording only 400 counts per second, It is anticipated that under certain

conditions, frequent saturation will occur and much valusble {nformation lost.
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The readout of these accumulators is then handled in the following
manner. As long as the wdr& does not exceed eight bits, these are reads l;
out as normal 8-bit words and should be 1nterpreted‘as such. When the

word exceeds eight bits, a further six-bit counter comes into operationm.

This effectively extends the'capdcity to fourteen bits. In the next word

gate time after an overflow has occurred, the least significant eight bite
are readout most aignifiéant_digit first, in the usual manner, no indi-
catiqn being given. At this tiﬁe, further counting is inhibited and the
count stored. At the next word-7 time, bverflow indication will appear

as described below. Thia‘indicates that.the remainder of the appropriate
word is to be readout in that frame, 1.e., the next six most significant
bits of the fourteen-bit word are readout and these bits, together with
the bits readout in the previous frame, compfise the fourteen-bit word

and should be reduced as such. In order to readout eight complete bits

at this time, the two most significant bits are always zefo, unless a
microswitch has been operated wheﬁ these'bits_will be utilized as described
above., Briefly, the presénce of a "1" in one bit of the sub-word indicates
an overflow condition, and the presence of an "0" indicates no overflow. {

The following indication applies for the sub-word:

100 Overflow data in word 14
010 Overflow data in word 12
001 Overflow data in word 24

Should overflow data occur in more than one of these words, the
code is then used in combination; for example, 1 0 1 indicates an over=

flow data in both words 14 and 24,
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The final sub-word consists of the three most sigﬁificant digits
in word 7. They are allocated to indicate the range of the ion chamber
amplifier. The amplifier has four ranges and the {ndications received
from this device are on one of four lines. These are applied to an en-

coding network and appear in the following manner

1 | 111
2 001
3 ' 0190
4 100

It should be noted that the use of all zeros as a code has been
obviated, so a failure in the indicating logic will not be nis-read as

information,

| WORD 7
0 0 - 0101]0 0 0
14] 12§24
Sub- - Accumulator Ion
Frame Overflow Chamber
Code . " Range
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* Data Procassing Plan for Orbiting Solar Observatory (050-E). By p

0S0-3 DATA - FORMAT FOR EXPERAMENTER #23 DATA TAPES

I, Introdugtion

The 080-3 experimenter data tapes were originally produced by the

Information Processing Division in 7-track, 800 BPI format. For Experi-

ment #23 (Dr. Neupert, GSFC) the data was reformatted and written on 9-

track, 1600 BPI tapes. Doing so saved tape storage space (two 7-track

could be combined into one high-density 9-track tape), and the new for-

mat made data analysis in the IBM 360 computers somewhat easier.

A Goddard document exists which describes the (general) format of
the original 7-track tapes, and of the associated Aspect Data tapes.*
This ﬁoté is'intended to déscribe, as fully as possiﬁle, the format of

the 9-track version of the experimenter tapes.

I1. 050-3 Telemetry Format

080-3 experiment data is transcribed in a 640 msec readout cycle con-

sisting of 32 data words - this is called a main frame of data. There

is also gigital, wheel and sail subcommutator data xead in a 4é-frame
cycle; i.e., one word of each, repeated every 48th main frame. 'For Exp.
#23 the data words included on the tape are the following (Each "word"
15.8 bits in length):

Main Frame Words:

Words 3 & 4 ~ Grating spectrometer, lst readout. (This 1ns£rument
is sampled twice in the readout cycle, i.e., every
320 msec:) (CR1)

Word 7 ' - Data housekeeping word (HSK)

G. B. Shearer and John H. Schwidt (Information Processing Diviaion),
August 1966 (CSFC).
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Word 12, - Double spectrometer-Scintillator (DS1)
Word 14 ~ = Double spectrometer - Proportional Counter (QSZ)
Words 19 & 20- Grating spec., 2nd readout (GR2)
Word 24 - Single spectrometer (SSP)
Word 29 - Ion chamber (ION)

Wheel Subcom Data:

Wheel Word 29 - Day/Night Indicator (W29).

Sail Subcom Data:

Sail Words &4, 5, 6 & 7 (temperature data) (S4, S5, §6, 87)

III. 080-3 Exp. Data Tape Format

Data from 96 wmain frames is grouped together into one logical record.
Six logical records are combined into one physical record or block., The IBM
System/360 data control block is:

DCB = (DEN=3, RECFM=VBS, LRECL>920, BLKSIZE=5524).

These are multifile tapes, with a double file mark after the last
file of data. However, in certain cases (where a pads'was unprocessable)
there may be double file marks after o;her data files within the tapes
(Refer to the "Table of Contents" listings).

Certain information (Words 1-4) is the same on each record of a data
file, having been taken from the "header" record of the driginal-7-track
tape.

Below is a description of each item in the record. Most items are
either integer half-words (16 bits) or a single byte (8 bits) in length.
Under '"Type', the'symbols mean:

L*1 - 8-bit item

I%2 « Half-word (16-bit) integer




-

Word

10
11
12

13

L

-3 -

T*4 - Full word (32-bit) integer

R¥4 - 32-bit floating point

Name
NFILE
BLKNO
NREC
STAND
SATNO
(Spare)

RTFP

FT1
DDI

NSYN1

_NSYN2

DAY

NFGL

170D
W29(1-2)
$4(1-2)
§5(1-2)
56 (1-2)‘

87(1-2)

Type
1%2

File no. on input tape (1, 2,...,)

T*2 = Block (physical record) no.

1%2 = Record no. (1, 2...,6) within block -

I*Zv = Ground atation no.

I*2 - Satellite no.

1%¥2 = (Not used)

R¥4 = Real~-time framé period Cfime between main
frames, about 320 msec.

I*2 = Flag time indicator

I*2 ~« Dummy data indicator

I*2 =~ Total # of sync érrors for the 96 frames.

%2 = # of sync‘errora in frames having more than
one error each.

I¥2 - Day of year

I%2 = §# of groups of frames lost (between this and
the next record)

I*%4 « Time of day (msec)

I#2 = Wheel subcom Word 29‘(2 readings)

%2 )

T*2 ) = Sail subcom words (temperature readings)

I*2 ; (sampled twice).

I*2 ; |

IT



Word WName Type
14-61 GR1(1-96) TI*2
62-85 HSK(1-96) L*1
86-109 DS1(1-96) L*1

- Main Frame Data Words
110-133 DS2(1-96) Lkl
134-181 GRZ(1-96) I*2

182-205 SSP(1-96) L¥1

Nt Nt S St Nt N Nt N N St gt Nt Nr

206-229 ION(1-96) L*1

IV. Data Word Formats

Most of what follows is described in Attachment A,'to which frequen;
references will be made, |
1. Housekeeping Data |
The housekeeping word (HSK) is used to indicate the subframe
‘code status, ion chamber range; and overflow conditions affecting the
' crystal spectrometers (cf. Attachment A, pp. 10-13).
2. QGrating Spectrometer “
Two successive main f?ame words are combined to give a single
16-bit grating instrument readout; the first word (Word 3 or Word 19)
contains the high-order bits, Note the proper time o;der of the data
points: GR1(l) - Frame 1, Words 3-4

GR2(1) - Frame 1, Words 19-20

GR1(96) - Frame 96, Words 3-4
GR2(96) - Frame 96, Words 19-20.

1T
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The twﬂ'highest-order bits are used to signal when the instrument
has completed a spectral scan and is changing direction (A, pp. 1-2, 8-9).
3. Crystal Spectrometers (SSP, DS1, DS2)

a) Overflow (A, pp. 11-13) -‘When a reading requiring more
than eight bits occurs, data words from two successive
frames are put together to form a l4-bit accumulator (2 bits
are used to indicate end of spectral scan), and the appro-

priate overflow bit is set in the housekeeping (HSK) word.

When overflow occurs; the low-order eight bits are read out
in the current frame and the proper overflow bit is set in
the next housekeeping word (i.e., HSK of the next frame).

When the overflow circuitry works properly, the next high-

" order six bits are read in the corresponding data word of

the next frame. This is true, however, only for the single

spectrometer: 1if V; and Vzldenote the two successive SSP

readouts (leaving out the upper 2 bits of V;),
True Count = Vl + 256 * V2

For the double spectrometer instruments the situation is a

little more complicated, due to & problem in the teiemetry
logic. Again using V; and V, as the two readings, the
~situation can be diagrammed aé follows:

V2 even!

V; < 160: count = Vy + 128 * vy

V1 2 160: count = v1 + 128 * (Vz - 2)

. . .
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odd:;

Vy < 643 count = Vy + 128 * (V, + 1)

Vy 2 64: count = Vy + 128 * (V5 - 1)

Note also that the proportional counter (DS2) failed to

operate properly, and measures background radiation rather

than the 2.5 - 6.4 A it was intended to measure.

b) End-of-Spectral Scan Condition (A, p.8)

When a crystal spectrometer completes a spectral scan, the

overflow conditions is triggered; in the 16-bit register

' thus formed, the two highest-order bites (i.e., two highest

bits of the second 8-bit word) are used to signal the di-

rectional change,

4, TIon Chamber

The ion chamber readout can be in any one of the four amplifi-

cation ranges indicated by the ranpe indicator bits of the housekeeping

word (A, p. 13).

A linear conversion-counts to flux units can be used,

the conversion factors being determined by the scale. Lletting X=ion

chamber count, we have flux = K; + My X,

where Ky and Mj are given below:

i

1

‘Scale
A

B

Bit Code
111
001
010

" 100

(10'5 erg cm™2 8‘1)

Ky
-0.0945
-1.025
-7.15
~118.0

i

M
0.0189
0.215

1.95

21.8

-



V. Data Qua%ity'lndicators

Referring to the above table describing the record format, the following
indicators have to do with data quality (Refer to the "Data Processing
Plan" publication by Shearer and Schuidt, pp. 37-38).

1. FTI - Flag Time Indicator
1f this contains a zero value, the entire 96 frames of the record

consist of "dummy" data (i.e., "f111" data, or all 1's for each data word).

This can happen when data is missing for short periods of time. \
. N\
2., DDI ~ Dummy Data Indicator N
1f non-zero, indicates some frames of the record contain dummy \,

data.
3. Sync Error Indicators (NSYNl, NSYN2)
These counters give some indication of data quality: 1if both
are zero, néisync errors in the record. If NSYN2 is non-zero (multiple

sync errors in some frames), the entire record should be considered doubt-

. ful data.

4. NFGL (No. of records lost)

This indicates when a gap occurs in the datd, following the current

record.




Rofr]e - mu\,.\w\..m

Shssl-Q

e w ™

\mgaﬂﬂ

b

P A ww W v

00103000 10001010
S0EOQCOIO 110202010
i01IB1I01ID TOo1Iviolel
10iIv3i0ie EQIDI01Y
00000000 00000000
400658860 0800606000
g0000000 00000000
00060000 00000000
00000000 000C0O0000
€26049006 00005000
02024102 02021202
oAbt - DRI
3I313T31 QOI313at3at
-06060006060 00000000
00000000 050000000
060000600- 00000000
co000000 00003000
e 30000000 --006060000
00000000 00000000
00000000 0060000060
00007000 ¢OO0000TO
W03ocoeSe 100Cp0 IO
£0002020 000CO000
GO+ edoio- £6003000
00Z0E010 T0Z000EO
10131610 fOIviowe
I0IvICcI8 I0IDIOTY
00000000 000600000
00000000 00000000
- -G 06666090 06060000
00000000 00000000
000000600 00000000
a>613800 0000SGC0
FIAIQI3T 3IT3II3I3L
ataiatal 319013t al
E A e S R
a0000000 00000000
00660000 00003000
00000000 00O0QCOOC0O
00000000 00000000
o00000C00 00000000
0386600060 - 560060000
00000000 00000000
I000CE0 0 #000101IO
10003010 00CQOD01T0
IGECTIOG00 0100020
O0OCOOEC 00100010
00icOe600 020002016~
ICI8TI0ID 101viOiE
IOIvlOIE I01D101W
00000000 00000000
€0000000 ©0000600
G000000C0 00000000
- 000600606 50600000
00000600

000000
oeaommwﬁ
Mﬁn»““wvu

A T

160031010
10061000
I01I2101v
1081010
00000000
00000000
0C000000
0060000
00000000
0060006000
o2Z2o02d102
B ST S 2
a13iz313at
-006-06000
00000000
00006000
00000000

~006060660

00000000
000066000
00105000
00000010
106000000

- 60602000 -

EQECQOED
1013361+
TI0I8E01I3
00000000
c000C¢000

©06-000006--

00600000
00666000
00000000
ataisiail
JE3 13131
T T WS 1 8
000 06000
00000000
00000000
000 06560
00000000
00000000
00000000
20060010
00000010
ICT0E0E0
00001010
00001010
1012101t
ICTIE8IOID
00000000
06000000
00000000
2866600006
00000000

00040000

10102010 00200020 i0000000 <O300000 €£090C010 00201000 1oL0E020
10303101 v - 10181015 101%1018 1012301 % - I0ISI0CTIO - .J0IHI01e —IO0LD101I0
TOI8TI0TD T101IVIO1S T012101 v 10181010 I0IviOts I0ID1I01% 10181010
teiviolis 101310Le 16181032 103I%1018 000060000 00000000 00000000-
00000000 00000000 0©O00COCOODO 0QOCCOOGC 02000000 O0O0O0C0OC 00000000
00000000 00000000 00000000 --00000000. - 00000000 00000000 00000000
00000000 0€000000 02000000 00000000 O0O0O0CCCO 0000CCGO 00000000
00000000 00000060 00000000 ©O00O00COO - 00000060 - 00000000 - 00000000
¢0006000 00000000 2.L00D230 C©O000000 IB00CIR00 GSO00S00 AEOCOIFEOO
00000090  JOIJLEEY 00001890 -SIDOLE00O- 10003000 -000066L£0 02020202
02410202 41024141 1414141 31404141 J1024131  JdTST1d14T 41413147

R 2 o o e o o o o T o B o =& = B e o S e B - a =R 2= 5= ST S~ T &= 5 3= 5% S
Q0000000 00O0000C0O 000QCO000C 00000000 QOCCO0O00 00000000 00000000
©0000000 - 006000000 00000600 -000GO000- 0ODOEOO0O - 00000000 00000000 -
00000000 OCO00D000 OQOOCOOD0 00000000 Q00CO00C0O 0CO0000C000 00000000
00000000 00000060 -0Q000000 00000000 00000060 —0000CH0L 00O0EEO—— —
00000000 00000000 00000000 ©000C000C 00000000 00000000 00C00C06GO
90006000 £0600606— 60060600 00000000- 060006060600 —00000006—060060000— - ——
00000000 0QCOQ0QO0CO 00000000 0O00000C0C 00000000 00000000 00G00000
06006000 ©60000006 00C060I0 - 3006100 001010161 00000616— 003061000 —
£€0001000 10101010 10%¥0101 0 ©OCOCIOI0 E2000GO010 101066000 10201010
©0100600 - 00203010 60001010 08000010 - 06100010 - 0010600 0—001-030E0—
00200020 00001010 tC10T1000 O©OI000CO OQOCOQCOTO €£020000C0 10201000

-0 60£9S6 06301010 €6S66-636— 10160050 06166666 F+6301046—0-6-1-00-060—- -
ICIDIOEY T0IBLOID 10IviOls 1013101y 10181013 1I1IC0IviIcI8 1010101%
IGEBIOED 1691016 1010164 161616103 1031+10168 - 1032101 — 1 018I6L-
T0IvI0I8 TOIDIOIV 10181013 1TO0Iwl10l® OCCGO0000 00000C0OO0 00000000
-8-6-0606006 -  ©0666600 00000000 000600000 000000060 00000600 00000000——
©6000C000 ©0000000 GCGOCOOO0O0O ©00CO0OCO 00000000 ©GO0COO00 00000000

- -86606086--—0-66060000—--000000306—

00000000 ©0OCGOCCO00 00000000 O©O0OCQOO0 00000000 O0©OOCO00O0 O0OCO0000O
60000006 - 300000600 DL£O634D6 ©O060000- 16H0O0I366 - FSO00ASO0 JECOHE00
CO00000%0 dJe3IHdLZEY 00001I8I0 STO02000 T00CTIOGO OUOOYSHED ITIGEILIIT
3¥g1atagl awai3icl GIgIGidal  glei3dtal - -glI3ITEIei-—3Iaietat - OIaIIIAT
31313131 3123131CG1 RAT3T3 131 S1313T3T 31314141 SFTITFT2T I 13 L=l
-06608606 50060000 060600000 606060006 50886006 —66000060—00000000 — —
00000000 0OGOOO0O0 OOO0O0CG0OO C©OCOO0O000 0QQCO00000 00000000 00000000
00006000 00000000 0ODGODO00- 0060000  0OLOOODO0 - 0OGLO0LEG - 0OTBO0OO -
00000000 00000000 O0OCOO00DO0 OCOCOOO000 000000CO 0000CC0O 000C0C000
00006000 DOCEO0LO £O0OO00I0 0000DOCGO- 0006000 - 00000000 0000000 —
00000000 ©O0QO00C0C O©0OC000000 000CO000C 00000000 ©COC00C00 00000000
00060000 - 96060060 00600006 - 0000LOLP 00006000 0000600000000 006—- —-
00000000 00000000 I0EQQOTI O E0£00020C 00CO0010 10801¢COo 10900000
00000000 oo0cOS000 I0E0HOEG: 10606010 - O0VQ0000- --202306000£0 - -1000GEGLO
00202010 OO0QO0ICI0 OCOICIOEQ 000CGZ201IC TI0100000 0©020E010 to2 00020
60005620 10060020 0OSG0GI0 - €0160000 00500020 -101060%0- €000 —
00000010 vO0CO00I0O 003100000 00100000 I0T00000 O0O000CI0O0 20Z00000
ioI>tely FOI8¥0-13 - 10V 1 618 053501y - FO0-I5-1+050 141 06— FOEHL0F P — o
10121012 I0IviOIE 1012101 IOI8SIOID 1I0iviICig TCI2T01Tv  1018LI0ID
10Ivi0tE 1CID¥OTIe I0IBI0ID T0¥I®16168 --600000006- 066060060 600600000
00000000 00000000 0©O000000O0 C©OO00CGOC  0000GCOO0 O0O00COCOC 00000000
00000000 00000000 ©008006C 00000006 - 06000006-- 00000060- 00000600
00000000 00000000 ©000000DC 00000000 CQOO00000C O0O00C00C0CO OCOCO0O0OC
660666006 - 00660000 (66000000 0660600060 —8-00-00600 — i -
60000000 00000000 45000S00 4£003dE£00

PRw v TYe w

R A Y]

oaﬁ&dﬂ&‘ \wmwuﬁ Nmﬂ_

S31Ag
37313 40

%256 = H

P

R

R

24002420 ©Q0D00D00Q 18
ooccﬂ S3 o] fie

mQQJﬂst

1 au0D3IY

N

N

6 00086L0- - -000CH6S T -




vV iIuuUvoy BUVV PV CU LTAV R VR VAR VR AV AVAVE S VA RVEVE Y VU LU IV VY vuv ivzurzu LRV ACRV N S VRVEV]

COEQ I00D 10000000 00002000 000000C0 QOIO0000 00060000 I0000020

S “00TO000T0 — OUIOI0I0- 00000010 ~ 10 Tv2048 20T T02Y 2018102 20101626~

T0L4340LY TOIBLOLD TIQ0EVPIOLE LOIDIOLY L028T0TD 20291018 L02D201%

OOOQOOOG OOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000

OOOOOQOO 00002000 00000000 00000000 0o000000 0QCO00000 0OODO0GOO

00000000 00000000 ©O0OO00C0O 00000000 00000000 02000L00 00000000

a2y 8 40d4S 440€124Q LS443200 agsoeddz22 06544200 A18244496 SI8T¥SId

LVRC IV A1V

€0 100010

T023L01D

UOOuuooo

6000230 CO
T e i s = - — 0000000 00000000 00060006 000060000- 00000000 00000000 —OBO00OC00 000N DOOIIDOD

SL0Y3L00

GV IIVIOS

[VEVEVEVESVE SV

00000010

ICIrL0L8

VA VRN R L
20002013
ZILDTO T — 202320 1D 102V 40T 5

TOTIDIdLY

o O FRTOED 20V IO TR L 0LDL0TY  FE26L0LD—TOTOLO0LD L0 IDT0LY 202010 1D 00085560 —DEOI56060 BGO0ODID

0033200 000000230
002302000 00000000

000000 D Y
GLIIGLOO 42004220

dIEvESTHT

gsdd49vLs

e WIS AYHP0 00002300 —0000T000 0 COIOVD— FBIILBEL 00001890 STOOLCL 0 10001000 —000DBEET ——vaOILe S — —

o 6V 8 — B 08800 P00 — 92 e S 6T S 100 Ee Qe I E08  OX65SEI0 9 VIS IS —IEAIOE e BV et ——

120Q64ES SISIBEHG OSJTLVODY 00008000 00000000 00000Q000 0O0C0O0O0CO

000000090 00000000 00000000 00000000 00000000 00000000 02030000

20022000

200022060

a0c000000

c0022300

02000222

00000222

e 00000000 00003600 00000000 0000000 00000000 COO20000 00006000 B000IDEG 60000000 00000030

00000000 odocCoO0C 60000000 00000000 c00000GO 00000000 c0000000 00002002 0Q030000 000002323

e 00000000 60000000 00000000 0000000 00000000 00000000 00600000 [sav R e oin Buavaol OO0 C o0 V0000
00000000 000000200 00000000 00000000 00000000 00000000 C€O0OCO0000 00003000 00030000 ©O0O00003D

T s s e e g @ 00000 — 00000000 00000000 000000006 00000003 00 TOZT000 0O TO0000 —Z20Z)T010 o000 20 T00G0COID

201000290 1000001t0 E0T00000 00102080 16000000 T0001010 00100000 20120000 I000EDIIO 10002212

o - TTOO00CeE0 10T 00000 1000000 1000000 E0TO00Z0 00001000 20201000 000030 10~ T0ZIZ2000 0 E000To ———

1000 10ED 10100020 00101000 0101010 00221000 000CT0O00 ©O0000O0TO 20122000 20001000 10201230
06066058 €0 F000 10 +O+00600 10 TOor 000 0000 TO 10 OO T00000 000010 CTO ZOCOZOED CEOo O TG APATIN Suivivn )
0020£02Z9 £0000000 o01cCc00T10 L0L9L018 IGIDL0LY T0I8BLO0LD 201k 1048 4032210 1% 10432040 I0IvLOLB

LOLBLOTD I0TI¥LD4L8 ZOTIDI0OIY LOZBLOLID I0IviOLE LO0IDI0LY L0LBLOID

00003000

aoco00000

T e e OO Y 2O R IO T 2 0L VL 0TS 10200ty TO 182020 20TV 029 20Ot v HOZRL0LD —TOTY20LT L0 TSTIO Y

00000230

T e 000000 - - 00000000 00000000 000683000 -00000000 00000000 00600080 006000 000000000000 0 ——

0000000 00000000 0OO0Q0OO0DD 00060000 00000000 COOCOOOO0 00000000 22023000 00020200 00000023D
90000000 o002 00000000696 560606000¢ 200000000 000006060 C0600600 00603500 (AT ETavA- ava o4 (oA AT avavyean pv)
00000000 00000000 00000000 00000000 00000000 00000000 O©OOD0O00 O0GII0N0O 00050000 ¢0000020

- T s e e -G 0 60000 — 00000606 - 60600000 —000000T0 000006609 02000206 0000000 S22 05209 wEIYLIO0 - —HETOIEID
IS0 VEPD c000LD00 B0008000 000000V¥D 483 442€ 00001890 G2002000 13021000 20008650 09444805 A

OTTTTIIVT TIITLTIE2T 2TST2T2T  2S2Y2T2T2T 2TZI2I21  TT2T2121 2121212t

CTolo 130 0101610 0ot EE i1

Zigteiet

ZICTIZIZY

ZIETZ2I3X

00000000 60200000 O0OOCOOOO 0CO00QOO0 00000000 00000000 0000200600 32002000 GGO20000 00000020
T CTT T 00000000 00060000 00000000 00000000 00000000 00000000 00000000 0000000 OO0 O000 COGCOI YD
oo600000D 00000000 60000000 00000000 c0000000 C000000C 00000000 00002000 00000500 0000C030

- - crm T e e GO0 00090 09000000 - - 00000000 00000000 00000000 00000000 00002000 000300 OO0V 0000 000003 D -
00000000 00000000 000000020 00000000 00000000 00 0000C00 00000000 000225000 00020000 0000C32D
- 606000000 OO 000000 20600000 OO0t O0C 00000000 O 000000 00000000 OO0 000 [VAvAvAee Nua s o e d v R v e e e e
00000000 00000000 200000020 ocococoo008 cQc00000 00001000 coCcD00 10 G000J010 00030010 cO00O01T010

Tt T s e e GO OO 00201010 800000060 10100000 10000000 ~TO00TO020 - I10Z0 1000 12091000 COIVOOTO COTOToOtD :

T020%1010 1020010 10001000 20000000 1000 TIOTIO 101000710 20120000 oo t103C1I0 aGo22010 CGO0O0T103D
- S T o R0 Ze T 00001010 TO0TO0T0E0 10002020 O0Z0C000 QO O00OE0 OO0 0000 " J0CGOIGZ0 COTYZOED 00E0 000D
0000 1020 22201000 10200020 0000T0T0 10000020 20002010 00130000 00201010 ooodlg010 £0T00000
- TULTUIUITY fOUUUOU Y ﬂr< FUUOUUW TWIVWEL LS UL ULV LZUZeTU L) VT WUy L A Qe v A g LTS UV S LT VU
L20L2L0LY I0¥I81I01ID 1T01IviOlI8 T0TID101 Y I0TBIOID ToIvPIC IR I0IDI01lY I0I2TIO0ID I0TrIOIB I0TOI01I ®

T T e T T e TOI8T0TD TOTVIOTS ~TOIDI0TY TOTETOID " 10TLIOTS —I1O0IDI0TY —TOTe®IOTY 00009000 OCOI0000 COCO0OID T
00000000 03000000 oviooooo 000000060 00000000 60000000 00000000 0000300C0 00030000 0000003
ST e c 00000030 006000000 00000000 80000000 00000000 00000000 " O000GOS0 0003000 OOG 0000 3t 20 jenvarmend
00000000 0000000 000600000 0000000C cCc000000 00000000 c000C0O0D 000030CO 00022000 ¢0000220
00000000 00000600 90060050 0000000 000000000008 000 OO0 000 e GOICO0 TCO I D00 LYAVAV ARV g B3
c0Cc0C0000 o0000000 00000000 0000000 00000000 02000200 00000400 SLODSLO0D QLIILLOO 2004530

e e o S e %%ﬁwmr!gggg‘¢¢§$ —=H83 2By - OO OCCTRO0— §ZT00-T06D- -100IT00D - DEOINSED —CFOOYSIT

Q&\W\\R - %N\\ b\\ﬁ 3148 255 = HISNIA (

— B B L B - o

- SSGhL G\-Q




